6,015,299 

1 2 

CARD EDGE CONNECTOR WITH terminals to reduce crosstalk. Although this arrangement has 

SYMMETRICAL BOARD CONTACTS advantages, three different terminal shapes are required, and 

BACKGROUND OF THE INVENTION "^Sf^l^^ ^ C ° nneCt ° r 

The present invention relates to electrical connectors for 5 Despite these and many other attempts, there remains a 

pnnted circuit boards, and more particularly to an improved long-standing need for a card edge connector that can be 

card edge connector for removeabl} connecting a circuit made at reas0 nable cost, is robust and reliable, has high 

card to a circuit board. c i rcuit density and performs well in high speed digital 

DESCRIPTION OF THE PRIOR ART circuits. 

10 

Devices such as computers using printed circuit boards SUMMARY OF THE INVENTION 
are exhibiting increasing circuit densities and operate at 

increasing frequencies. For example, the speeds of high ^ object of the present invention is to provide an 

frequency digital signals traveling between a computer improved card edge connector. Other objects are to provide 

motherboard and densely populated memory module printed 15 a connector with low inductance that can achieve an imped - 

circuit cards on an associated circuit board are becoming ance match with associated circuit assemblies; to provide a 

higher. These trends create problems for electrical connec- connector having minimum cross talk between signal cir- 

tors such as edge card connectors that are used to remove- cu its; to provide a connector having high circuit density; to 

ably mount a circuit card on a circuit board. provide a connector that is robust although small; to provide 

With increasing circuit density, the electrical connectors 20 a mechanically and electrically reliable connector that can 

and the electrical terminals they include are smaller. The be manufactured and assembled inexpensively; and to pro- 

: terminals must nevertheless be sufficiently flexible and vide an im P roved card edge connector overcoming disad- 

O strong to provide reliable contact with a circuit card inserted vantages of connectors used in the past. 

into the connector. In accordance with the invention there is provided a card 

|S In addition, it is desirable to keep small the impedance of 25 edge connector for interconnecting a printed circuit board 

J 1 !j the circuit paths provided by the electrical terminals of the having conductive contact regions and a removable printed 

|£ edge card connector. Meanwhile, inductance must be kept to circuit card having a mating edge with a plurality of con- 

J3 a minimum, capacitance must be carefully controlled, and ductive contact pads aligned on opposite surfaces of the 

crosstalk between different signals must be minimized. card - ^ card ed § e connector includes an elongated insu- 

?S These often conflicting goals have led to many approaches 30 latin § housing with opposed side walls and top and bottom 

IJI for connector and terminal design with varying degrees of waUs - A 0 elongated slot in the top wall receives the mating 

, K success. edge of the circuit card. The slot has an elongated centerline. 

:k U.S. Pat. No. 5,161,987, for example, discloses an elec- A P mralit y of terminals include signal terminals for con- 

*■* trical connector having a ground bus with a plurality of duct mg signals between the contact pads of the circuit card 

solder tails. A row of signal contacts is located on each side 35 and the contact re § ions of the circuit board ^ reference 

M- of the ground bus terminals for making ground and power connections 

H U.S. Pat. No. 5,162,002, meanwhile, discloses a card edge b f ween the mnlRCl P ads and the contac ' "^ons. A plurality 

connector with spatially overlapped terminals having rela- ° f '^erse terminal recewmg cavities extend between the 

O lively shorter and relatively longer contact elements Slde walls and exte " d t0 b . 0th Sld 5 ° f the slot Th , e l 6rmmals 

rr-n • , u . 1 , , . , . 40 are mounted in the cavities. The cavities include signal 

Ssjj This connector has important advantages such as reducing - 4 . . . . 1 • i» ■ 1 j r • 

. * « / u+ , 1 , u * • cavities containing only signal terminals and reference cavi- 

the peak card insertion force, but has electrical characteris- t . ^ t • • 1 * , • 1 -« ♦ • 1 

\* . t . ■ • j c 1*1 1 j- *x 1 - , tie s containing only reference terminals. The terminals 

tics that are not optimized for higher speed digital signals. ■ 1 A A + / , . 4 A w c 4 t . 

t ,c « vt /h^^a , , , , , include card contacts extending into the slot for contacting 

U.S. Pat. No. 5,192,220 discloses a dual readout socket the ^ pads of the card and board contacts 

wherein crosstalk is reduced by increasing the space 45 extending downward through the bottom wall for contacting 

between connectors. This approach defeats the goal of the contact regions of the cifcuit board Tfae termina]s ^ 

increased circuit density. eadl gignal cavity and each groimd cavity i nc i ude a pair of 

U.S. Pat. No. 5,259,768 discloses an electrical connector card contacts engageable with a pair of opposed card contact 

having ground terminals with significantly larger surface pads and a pair of bo ard contacts at opposite sides of the 

areas than the signal terminals. The ground and signal 50 centerline. 
terminals alternate, and the shadowing effect of the ground 

terminals reduces crosstalk. The ground terminals have both BRIEF DESCRIPTION OF THE DRAWING 
solder tails and grounding feet to reduce impedance 

generally, while non-functional stubs are sized to provide a The P resenl invention together with the above and other 

specifically desired impedance. 55 °bj ects a nd advantages may best be understood from the 

U.S. Pat. No. 5,259,793 discloses an edge connector with following detailed description of the preferred embodiment 

terminals arranged in an alternating array along the circuit of the mveotl ™ illustrated in the drawings, wherein: 

card insertion slot. Circuit density is diminished because of FIG- 1 is an isometric view of a printed circuit board 

the alternating array. assembly including card edge connectors embodying the 

U.S. Pat. No. 5,309,630 discloses an electrical connector 6 0 P resent invention mounted on a circuit board and connecting 

wherein a desired impedance is obtained by selecting ter- removable circuit cards to the circuit board; 

minals having anchoring portions sized to correspond to the FIG. 2 is a side elevational view of one of the card edge 

desired impedance. Signal and ground terminals may connectors of FIG. 1; 

alternate, and at least the ground terminals are provided with FIG. 3 is an enlarged vertical sectional view of the 

two feet to reduce impedance. 65 housing of the card edge connector taken along the line 3—3 

U.S. Pat. No. 5,580,257 discloses a connector in which of FIG. 2 and illustrating a terminal receiving cavity prior to 

enlarged ground terminals are adjacent to pairs of signal mounting of terminals into the housing; 
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FIG. 4 is a sectional view similar to FIG. 3 illustrating a projections 40 for maintaining a space between the bottom 

reference terminal mounted in a terminal receiving cavity; wall 30 and the top surface 22 (FIG. 1) of the circuit board 

FIG. 5 is a view similar to FIG. 3 illustrating signal 14 - Hold downs 42 are generally known in the art and may 

terminals mounted in a terminal receiving cavity; be to mechanically attach the housing 26 to the circuit 

FIG. 6 is an isometric view of a reference terminal and an 5 b °f f d 14 . . . . . . , 

adjacent pair of signal terminals as they are mounted in the ^JfJSS T™ 1 ( FIGS ' 3 and 4 > 

housing of the card edge connector, but with the connector ^J^^i^S^ * t 2 \ Ia 

housing removed to reveal the terminals; l^fr^A ^ 1DVe f 0 m *L be ° Ver 

mo % . , ' nny cavities 44 and a similar number of cavities 46. Every 

FIG. 7 is a side elevational view illustrating a pair of 1Q cavity 44 is immediately adjacent to a cavity 46, and in the 

signal terminals m front of a reference terminal as they are preferred embodiment of the invention, the cavities 44 and 

mounted in the housing of the card edge connector, but with 46 alternate in position along of the length of the housing 26. 

the connector housing removed to reveal the terminals; The cavities 44 and 46 are separated by internal separator 

FIG. 8 is a side elevational, fragmentary view of a portion walls or dividers 48 and extend transversely, perpendicular 

of a printed circuit card edge that mates with the card edge 15 to me slot 34, between the side walls 32. The cavities 44 and 

connector; and 46 intersect and extend to both opposed sides of the slot 34. 

FIG. 9 is a fragmentary plan view of a portion of a circuit ^ bottom of the slot 34 ha » a stop surface 50 defined in 

board upon which the edge card is mounted, with reference P art b y the se P arator walls 4 $ a "d by terminal stop projec- 

lines added to aid in the description of the invention. tions 52 ' s P acers 54 in tne cavities 44 and terminal retention 

2Q walls 56 in the cavities 46. The separator walls 48 are 

DETAILED DESCRIPTION OF THE connected across cavities 44 by spacer 54 that extends only 

/y , PREFERRED EMBODIMENTS slightly downward from the stop surface 50 of slot 34 On 

C u . , , J . . ™ the other hand > separator walls 48 are connected across 

:q Having reference now to the drawings, m FIG. 1 there is cavities 46 by terminal retention walls 56 that extend 

illustrated a circuit assembly generally designated as 10 and downward from the stop surface 50 of slot 34 substantially 

J2 including three card edge connectors, each generally desig- to the bottom of the housing 26. The side walls of the slot 

m nated as 12, constructed m accordance with the principles of 34 are defined by the inner edges of comb-like upper 

U the P™ invention. The circuit assembly 10 includes a portiorjs 4Sa of the separator walls 48. The lower portions of 

^ printed circuit board 14, for example, a computer mother- the cavities 44 and 46 have opposed internal side walls 58 

J* board The card edge connectors 12 are mounted on the Each cavity 44 and 46 has an open bottom through which 

I y circuit board 14 and removeably receive printed circuit cards terminals may be inserted into the cavities 

m ™> for exa 7^' ? e ™ ry ™ od f s ™* ™ dom f cc f ss Reference terminals 60 are mounted in the cavities 44. 

memory available to the motherboard 14. The card edge The term « reference fc defined here mean 

connector proves circuit paths so that power, ground and terminal that ides d or connections between 

W d igi tal signals can be transferred between the circuit board ^ the circuit board 14 and the ^ card 16 Signal termfnals 

S-& W and me CirCUlt cardS 15 62 are mounted in the cavities 46. The term "signal terminal" 

y, ^e pertinent structure of the circuit card 16 and the is defined here to mean a terminal that provides a circuit path 

j; a circuit board 14 are shown in FIGS. 8 and 9. The card 16, for the transmission of ac signals, typically high speed 

*j of which a fragment is seen in FIG. 8, includes an edge 18 digital signals, between the circuit board 14 and the circuit 

that mates with the card edge connector 12. A series of 4Q card 16. 

J*; conductive contact pads 20 is provided on both opposed i n the preferred embodiment, the reference terminals 60 

fc* surfaces of the card 16 along the mating edge 18. Conduc- are all identical to one another and the signal terminals 62 

tive traces on and/or within the card 16 provide power, are al] identical to one another. The terminals 60 and 62 are 

ground and signal paths leading from the contact pads 20 to flat, planar bodies of metal of uniform thickness, preferably 

components (not shown) that are mounted on the card 16. 45 made by stamping from metal sheet stock without any other 

A fragment of the circuit board 14 is shown in FIG. 9. The forming or bending operations. This provides a more effi- 

upper surface 22 of the board includes an array of conduc- cient manufacturing operation and a sturdier and more 

tive regions 24. In the illustrated embodiment, the conduc- reliable terminal in comparison with electrical connectors 

tive regions 24 are plated through holes. Other having terminals that are both stamped and formed. Prefer- 

arrangements, such as conductive pads for surface mount 50 ably the terminals 60 and 62 are stamped of phosphor bronze 

soldering connections, are also possible. Circuit traces on and plated with tin and lead over nickel, with selective gold 

and/or in the circuit board 14 provide power, ground and plating at electrical contact areas, though other alloys or 

signal paths from the conductive regions 24 to other com- conductive materials may be used. 

ponents (not shown) mounted on the circuit board. When the In FIG. 4, one of the reference terminals 60 is seen in 

card edge connector 12 is mounted on the circuit board 14 55 place in one of the cavities 44. The terminal 60 includes a 

and when a circuit card 16 is inserted into the card edge generally rectangular, planar, plate like body 64 having 

connector 12, the connector 12 provides circuit paths upwardly extending retention arms 66 at both ends. The 

between the contact pads 20 and the conductive regions 22. arms 66 have barbs 68 that engage the internal side walls 58 

As seen in FIGS. 2 and 3, the card edge connector 12 and resist removal of the terminal 60 after the terminal 60 is 

includes an elongated housing 26 made of an electrically 60 loaded into the cavity 44 through the bottom wall 30. 

insulating material such as a molded high temperature Terminal insertion may be limited by engagement of the 

thermoplastic, such as liquid crystal polymer plastic. The arms 66 against the projections 52 or by engagement of a 

housing has a top wall 28, a bottom wall 30 and opposed side central span portion 70 of the body 64 against the spacer 54. 

walls 32. An elongated card slot 34 in the top wall 28 The reference terminal 60 extends across the full width of 

receives the mating edge 18 of an inserted card 16. Housing 65 the cavity 44 and extends to both sides of the slot 34. 

end posts 36 and latches 38 may be provided at the ends of A pair of spaced apart board contacts 72 extend down- 

the housing 26. The bottom wall 30 includes stand off ward from the body 64. These contacts are received in the 
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plated through conductive regions 24 of the circuit board 14 
to connect the terminal 60 to the circuit board. The conduc- 
tive regions 24 connected to the reference terminals 60 are 
at a reference voltage of ground or power supply potential. 
It is important that the connections made to reference 5 
voltage be of low impedance. The use of two spaced board 
contacts for the single reference terminal 60 results in 
parallel redundant circuit paths and low inductance. 

A pair of opposed spring arms 74 extend upward from the 
body 64. Each spring arm 74 includes a flexible beam with 10 
a vertical portion 76 and an inwardly sloped portion 78. The 
end of the spring arm 74 includes a large segment 80 
defining a lead-in surface 82 and a contact region 84. When 
the mating edge 18 of the circuit card 16 is inserted into the 
slot 34, an opposed pair of conductive pads 20 enter into 15 
each of the cavities 44. The mating edge 18 engages the 
opposed lead in surfaces 82 and the spring arms 74 resil- 
iency deflect or separate. When the card 16 is fully inserted, 
the contact regions 84 engage the pads 20 to complete circuit 
paths from the terminal 60 to the opposed pair of pads 20. 20 
As such, redundant paths are provided between the circuit 
board 14 and the circuit card 16. 

Referring now to FIG. 5, a spaced apart pair of the signal 
terminals 62 are mounted in each of the cavities 46. The use 
of pairs of discrete signal terminals 62 rather than a single 25 
terminal such as reference terminal 60 permits a high circuit 
density. Each signal terminal 62 includes a generally 
rectangular, planar, plate like body 86 having upwardly 
extending retention arms 88 at both ends. The arms 88 have 
barbs 90 that retain the terminals 62 in the cavity 46. At the 30 
outer ends of the bodies 86, the arms 88 and barbs 90 engage 
the internal side walls 58. At the inner ends of the bodies 86, 
the arms 88 and barbs 90 engage opposite sides of the 
retention wall 56. Terminal insertion is limited by engage- 
ment of the arm 66 against the projection 52. 3:> 

A board contact 92 extends downward from the body 86 
of each of the terminals 62 in the cavity 46. These contacts 
92 are received in the plated through conductive regions 24 
of the circuit board 14 to connect the terminals 62 to the An 

40 

circuit board 14. The conductive regions 24 connected to the 
signal terminals 62 are used to communicate ac signals such 
as high frequency digital signals between the circuit board 
14 and the circuit card 16. The board contacts 92 are 
transversely offset from the reference terminal board con- 45 
tacts 72 in a staggered pattern. 

A spring arm 94 extends upward from each of the bodies 
86. Each spring arm 94 includes a flexible beam with a 
vertical portion 96 and an inwardly sloped portion 98. The 
end of the spring arm 94 includes a lead-in surface 100 and 5 0 
a contact region 102. The two identical signal terminals 62 
are loaded into opposite sides of the cavity 46 in reversed 
positions relative to one another. The two terminals 62 are at 
opposite sides of the slot 34, and because of the reverse 
orientation, the two opposed spring arms 94 slope toward 55 
one another at opposite sides of the slot 34. 

When I he mating edge 18 of the circuit card 16 is inserted 
into the slot 34, an opposed pair of conductive pads 20 enter 
into each of the cavities 46. The mating edge 18 engages the 
opposed lead-in surfaces 100 and the spring arms 94 resil- 60 
iently deflect or separate. When the card 16 is fully inserted, 
the contact regions 102 engage the pads 20 to complete 
circuit paths from the terminals 62 to the opposed pair of 
pads 20. The use of two distinct terminals 62 in each cavity 
46 permits independent signal connections to be made to the 65 
opposed contact pads 20 at opposite sides of the circuit card 
16. 
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Because every signal terminal cavity 46 is immediately 
adjacent to one of the reference terminal cavities 44, the 
connector 12 of the present invention includes numerous 
terminal sets generally designated as 104, each including 
closely spaced and interfacing reference and signal terminals 
60 and 62. One of these many terminal sets 104 is shown in 
FIGS. 6 and 7 with the housing 26 omitted to reveal more 
of the structure of the terminal set. In the preferred embodi- 
ment of the invention, each set 104 includes a single 
reference terminal 60 and an opposed pair of signal termi- 
nals 62 but principles of the invention can apply to other 
arrangements including two reference and two signal termi- 
nals or one reference and one signal terminal in each set. In 
the preferred embodiment, the reference terminal cavities 44 
alternate with the signal terminal cavities 46, but there could 
be other configurations such as two adjacent signal terminal 
cavities 44 between each pair of reference terminal cavities. 

As seen in FIGS. 6 and 7, in each terminal set 104 the 
reference terminal 60 is parallel to and close to the pair of 
signal terminals 62. The reference terminal 60 substantially 
entirely overlies or shadows the signal terminals 62. The 
reference terminal body 64 entirely overlies the signal 
terminal bodies 86. The reference terminal body is enlarged 
beyond the extent of the signal terminal bodies 86 by the 
provision of the central span portion 70 and by downwardly 
extending the body 64 at the bases of the board contacts 72 
as seen in FIG. 7. The signal terminal inner retention arms 
88 are overlaid by the retention arms 66 and by the span 
portion 70. The signal terminal contact beams 74 are over- 
laid by the reference terminal contact beams 94 except for 
the small contact regions 102. This construction maximizes 
coupling of the signal terminals 62 to the reference terminal 
60 and minimizes crosstalk between signal paths. The rela- 
tively massive structure of the reference terminal 60 reduces 
inductive impedance. 

The enlarged segments 80 of the reference terminal con- 
tact arms 74 provide a large surface area overlying the ends 
of the signal terminal contact arms 94. Because these 
segments are larger than required for the conventional 
mechanical and electrical functions of the contact arms 74, 
they are defined as "oversize". The oversize segments 80 
provide several important functions. They increase coupling 
to the signal terminals 62 without significantly adding mass 
to functional parts of the terminal and possibly impeding 
mechanical operation. They provide a sturdy and rugged 
card lead-in area. The use of numerous such reference 
terminals 60 all having oversize segments in a symmetrical 
array at both sides of the circuit card 16 provides increased 
electrostatic shielding of circuits on both sides of the circuit 
card 16. 

Another advantage of the oversize segments 80 is that the 
size of the segments 80 can be changed to adjust terminal 
impedance without interfering with the operation of the 
terminal. The segments could be reduced in length by having 
them extend only to the broken lines designated as 106 in 
FIG. 6. The resulting terminal would have an impedance 
different from a terminal as illustrated with larger segments 
80. Though other sections of the terminal may need to be 
corresponding resized, this feature permits the terminal to be 
tailored or tuned to specific impedance requirements without 
interfering with the mechanical function of the terminal. 

As can best be seen in FIG. 7, the reference terminal 
contact regions 102 are at a higher elevation than the signal 
terminal contact regions 84. When the mating edge 18 of the 
circuit card 16 is inserted into the slot 34, it first contacts the 
reference terminal contact arms 74 and reacts against the 
lead-in surfaces 82 to resiliency deflect or separate the arms 



6,015,299 



74. Thereafter, the mating card edge 18 contacts the signal 
terminal lead-in surfaces 100 and deflects or separates the 
signal terminal contact arms 94. Peak insertion forces are 
reduced by separating these two contact engagement 
actions. 

The card edge connector 12 of the present invention 
provides an advantageous array of circuit paths between the 
circuit board 14 and the terminals 60 and 62. FIG. 9 
illustrates a fragmentary portion of the circuit board 14 
showing the array of plated through hole conductive regions 
24 through which extend board contacts 72 and 92. A 
reference line 108 identifies the longitudinal centerline of 
the array, coinciding with the longitudinal centerline of the 
slot 34 and the center of the inserted circuit card 16. An 
important feature of the circuit path array is that all the 
circuits are symmetrical about this centerline 108. 

The conductive regions 24 and the board contacts 72 and 
92 inserted therein are located in four lines all parallel to the 
centerline 108, two inner lines 110 and 112 and two outer 
lines 114 and 116. The inner lines 110 and 112 are closer to 
the centerline 108 than are the outer lines 114 and 116. In the 
preferred embodiment, the lines 110, 112, 114 and 116 are 
equally spaced, but if desired the lines 110 and 112 could be 
spaced farther apart while maintaining symmetry around the 
centerline 108. 

The inner lines 110 and 112 of conductive regions 24 
receive only the contacts of a single type of terminal and the 
outer lines 114 and 116 receive only the contacts of the other 
type of terminal. In the illustrated arrangement, the inner 
lines 110 and 112 of through holes 24 receive only the 
reference terminal board contacts 72 and the outer lines 114 
and 116 receive only signal terminal board contacts 92. 

Every reference terminal board contact 72 is transversely 
aligned with and spaced an equal distance from the center- 
line 108 as another reference terminal contact 72. A trans- 
verse line 118 intersects two contacts 72 and illustrates this 
relationship. Every signal terminal contact 92 also is trans- 
versely aligned with and spaced an equal distance from the 
centerline 108 as another signal terminal contact 92. Another 
transverse line 120 intersects two contacts 92 and illustrates 
this relationship. 

The circuit path array resulting from the present invention 
can facilitate routing of conductive traces on the circuit 
board 14 in comparison with conventional asymmetrical 
circuit arrays. In addition, the symmetrical array is a char- 
acteristic of a terminal pattern that facilitates connector 
manufacture and assembly. 

In the preferred embodiment of the invention, the board 
contacts 72 and 92 are solder tails that are soldered to the 
plated through holes 24 of the circuit board 14. Other types 
of board contacts such as surface mount feet may be used, 
while retaining the advantages of the present invention. In 
addition, for some applications, it may be possible to utilize 
only one board contact for the reference terminals 60. 

While the present invention has been described with 
reference to the details of the embodiment of the invention 
shown in the drawing, these details are not intended to limit 
the scope of the invention as claimed in the appended 
claims. 

We claim: 

1. An electrical circuit assembly comprising a printed 
circuit board having a plurality of conductive regions, an 
electrical connector having an elongated insulated housing 
with a longitudinal axis, a plurality of generally planar, 
electrical terminals mounted in said housing, the plane of 
each electrical terminal being generally perpendicular to 
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said longitudinal axis, and each electrical terminal having at 
least one board contact extending from said housing for 
connection to said conductive regions, said board contacts 
and said conductive regions defining a plurality of conduc- 
tive paths extending between said circuit board and said 
connector, said conductive paths being of two types, a first 
type being signal paths for carrying high frequency signals 
and a second type being reference paths for carrying ground 
and power signals, each of said paths including one of said 
board contacts and one of said conductive regions, said paths 
being arrayed as follows: 

said paths being arrayed solely along two opposed inner 
lines and two opposed outer lines, each said line being 
generally parallel to the longitudinal axis of said hous- 
ing; 

each said path in one of said inner lines being laterally 
aligned with a path in the other of said inner lines to 
define pairs of inner paths and each said path in one of 
said outer lines being laterally aligned with a path in the 
other of said outer lines to define pairs of outer paths; 
and 

said paths of said first type all being positioned along said 
inner lines and said paths of said second type all being 
positioned along said outer lines. 

2. An electrical circuit assembly as claimed in claim 1 
wherein said inner lines include only reference paths and 
said outer lines include only signal paths. 

3. An electrical circuit assembly as claimed in claim 2 
wherein every pair of laterally aligned signal paths in said 
outer lines is laterally adjacent an aligned pair of reference 
paths in said inner lines. 

4. An electrical circuit assembly as claimed in claim 2 
wherein every pair of laterally aligned signal paths in said 
outer lines is laterally between two aligned pairs of reference 
paths in said inner lines. 

5. An electrical connector assembly as claimed in claim 1 
wherein said board contacts are solder tails and said con- 
ductive regions are plated through holes. 

6. A card edge connector for interconnecting a printed 
circuit board having conductive contact regions and a 
removable printed circuit card having a mating edge with a 
plurality of conductive contact pads, said card edge connec- 
tor comprising: 

an elongated housing formed of insulating material and 
having a mating surface; 

an elongated slot in said mating surface of said housing 
for receiving said mating edge of said circuit card, said 
slot having an elongated centerline there along coincid- 
ing with the center of said circuit card when mated; 

a plurality of transversely extending terminal receiving 
cavities in said housing, each cavity extending to both 
sides of said slot; and 

a plurality of conductive terminals mounted in said 
cavities, said terminals including first and second 
groups of terminals, one of said groups being signal 
terminals for conducting signals between said contact 
pads of said circuit card and said contact regions of said 
circuit board, the other of said groups being reference 
terminals for making ground and power connections 
between others of said contact pads and said contact 
regions; 

said terminals being generally planar and including spring 
arms extending into said slot for contacting said contact 
pads of said circuit card when inserted therein and 
board contacts extending from said housing for con- 
tacting said contact regions of said circuit board; 



